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A guide 
to the environmental geology 
of the Elmhurst-Naperville area, 
Du Page County, Illinois 
Dwain Berggren, Jean I. Larsen, and William G. Dixon, Jr. 
TO THE READER: 
We hope you enjoy the Elmhurst-Naperville field trip. During the trip, we 
will discuss the physical geology of the region and explain the origins and 
structures of the land 1s features and resources. We will also consider how 
well some of these features and resources accommodate the uses that the 
people in the county have made of them. This kind of geology, which de-
scribes the capacity and fitness of land for certain basic uses, is called 
environmental geology. 
The environmental geology of Du Page County is especially interesting 
because the region's half-million inhabitants have made intense and highly 
visible use of the earth environment. The land uses required by this grow~ 
ing urban population are displacing others of long standing. The population's 
size and lifestyle make continually increasing demands on the county's 
limited land and mineral resources for water supplies, waste disposal ground, 
construction sites, and construction materials. Looking at these aspects of 
the geology of Du Page County gives us an opportunity to see that our own 
individual demands on resources have large-scale, irreversible effects when 
multiplied a half-million times in a small area. 
The development of Du Page County. Du Page County, having an area of only 
331 square mile~ is one of the smaller counties in Illinois, but has a large 
population---558,000, according to the July 1, 1976, provisional census. In 
Illinois, only Cook Cou·nty has a larger population. 
Du Page County is quickly beginning to resemble a single large urban 
center, but consists of about two dozen separate communities, many having 
between 40,000 and 50,000 residents. Most of the communities incorporated 
before 1900 are clustered along the three railroads that run west from 
Chicago through central Du Page County. The railroads, which were con-
structed in the 1850s to connect Chicago with the Mississippi River and 
Iowa, provided commuter service between Chicago and Du Page County and 
established the pattern of development within the county for about 100 years. 
In its first 100 years, Du Page County developed slowly. The towns and 
villages remained small. There was little industry. The areas away from 
the rail lines remained rural; as recently as 1950 there were more than 400 
farms in the county and the population was only 155,000. 
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In the early 1950s, however, the great exodus to suburbia began al1 
over the United States. Du Page County, with its open space and its geo-
graphic center just 24 miles west of the Loop, developed explosively. Be-
tween 1950 and 1976, its population increased almost 400 percent. This great 
migration and continual super-highway construction changed the pattern of 
fringe development on the edges of the old railroad commuter towns. The 
East-West Tollway, the Tri-State Tollway, Interstate 55, and Interstate 90 
made more of the county accessible to fast commuter travel. Du Page County 
experienced the now classic phenomenon of 11 Urban sprawl ... 
The influx of people stimulated all types of ijrban developments. Thou-
sands of new hou.ses and severa 1 1 arge new towns were bui 1 t. Reta i 1 and com-
mercial establishments proliferated. In the past 15 years, three of the 
larger regional shopping centers in the metropolitan Chicago area have 
located in Du Page County at Oak Brook, Yorktown, and Fox Valley. Four large 
research laboratories, each employing several thousand people, are located 
in the county: the Amoco Research Center and Bell Telephone, Fermi, and 
Argonne laboratories. The shopping centers serve as centers for the devel-
opment of new residences, large office complexes, and small industries. 
Municipal and public facilities multiplied. Growth has required extending 
and constructing many miles of sewer, gas, electric, and telephone lines. 
Many new water wells have been drilled. Almost all secondary roads have 
been, or are being, widened to four lanes. 
Twenty-five years ago Du Page County was in a rural area served by rail 
lines and narrow, two-lane roads. Today, subdivisions, major highways, and 
commercial centers dominate the county. Many towns, particularly those in 
the eastern half of the county, have grown together. As the suburbs have 
spread west, the number of farms has decreased--only 200 are left now. Du 
Page County is becoming less economically dependent on Chicago. According 
to the County Planning Commission, 33,170 people were employed in the county 
in 1960 and 130,700 in 1970. The forecast for 1980 is 224,900 local jobs, 
an almost 1,000 percent increase in just 20 years. At its present rate of 
growth, Du Page County will be wholly urbanized by the year 2000. 
the geologic framework 
A picture of the area. If a long, very deep trench were dug between Elmhurst 
and Naperville, we could see in its sides the layers of earth and rock that 
lie under the land surface. Figure 1 shows roughly the same trench-side 
view of the earth. This kind of drawing is called a geologic section, and 
the different patterned forms in it represent in a general way the different 
rock and earth layers. 
Across most of the county, deposits of glacial drift--layers of clay, 
gravel, and gravelly mud--cover the Silurian dolomite beds. The surface of 
the county is a glaciated plain consisting of pitted and knelled flatlands 
and low hills that are crossed by the southward-trending valleys of Salt 
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Figure 1. Geologic section showing land features in the field trip area (vertical exaggeration, 
106X). The actual land surface is nearly flat. The unequal scales make it appear 
unnaturally hilly in the section. If the section were drawn with equal vertical and 
horizontal scales, the thicknesses and heights of the features would be shown in more 
realistic proportions; however, the section would then be only l/106th its present 
thickness, and no details could be shown . 
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Creek and the West and East Branches of the Du Page River. The higher f}at-
lands and hills are usually no more than 50 to 100 feet above the flat, nar-
row valley bottoms. 
Between about 22,000 and 14,000 years ago, glaciers deposited the glacial 
drift and shaped the land surface. Each glacier flowed west across Du Page 
County from the basin that now holds Lake Michigan. The large, south-trend-
ing stream valleys were cut by meltwater rivers flowing along several of the 
last glacier fronts, which formed farther and farther to the east as the gla-
ciation waned. This is a young land. The innumerable depressions left by 
the glaciers in its surface contain ponds, bogs, and wetlands because there 
has not been time for erosion to cut a more closely spaced stream network to 
drain them. 
Dolomite 
In Du Page County thick beds of dolomite form the solid 
rock (or bedrock) under the surface deposits of glacial 
drift. Although bedrock crops out at the surface in a 
few places, it is generally covered by 50 to 200 feet of 
glacial drift. The dolomite beds are the solidified 
layers of shells, shell sands, and chalky muds that accum-
ulated on the bottom of a warm sea covering the Midwest 
during the Silurian period, the interval of geologic time 
between about 435 and 359 million years ago. 
Dolomite and the closely related rock, limestone, are 
important mineral commodities in Illinois. In 1975, the 
325 limestone and dolomite quarries working in our state produced 60.6 million 
tons of stone products having a total value of $130 million, making Illinois 
the leading stone-producing state in the nation (Samson and Dingwell, 1977). 
The Silurian dolomite beds are an important source of ground water in 
northeastern Illinois, particularly in this county. In 1976, according to 
the Illinois State Water Survey, 35 million gallons of water per day were 
pumped from wells penetrating water-filled, open crack and crevice networks 
in the rock. 
As figure 1 shows, the Silurian dolomites in the county thicken toward 
the east--the thickness ranges from less than 50 feet on the west side to as 
much as 250 feet on the east. Beneath the Silurian dolomites are older Ordo-
vician and Cambrian rock layers--dolomite, shale, and sandstone beds that 
were deposited on top of a Precambrian granite terrain during the early part 
of the Paleozoic Era, which began about 570 million years ago (fig. 2). 
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Silurian-Pleistocene 
u neon form ity 
The irregular line drawn across the top of the dolomite 
beds represents the irregular surface left on top of the 
bedrock by erosion before the glaciers covered it with 
drift. The unconformity is the surface of contact between 
glacial sediments tens of thousands of years old and dolo-
mite several hundred million years old. In this area, 
perhaps 200 million years of erosion since the end of the 
Paleozoic Era have worn away a great thickness of rock and 
cut valleys and hills in the bedrock surface. Unconformi-
ties are found between many layers of sediment and rock 
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Figure 2. Ages, names, and descriptions of bedrock units under Du Page County. 
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wherever eroded surfaces have been covered by deposition. No other uncoDform-
ity exposed in the area represents as long a duration of erosion as the one 
between the drift and bedrock, which we see in the top of the Elmhurst quarry. 
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Glacial drift-
till 
Till is the particular kind of glacial drift that is 
deposited underneath a glacier or that accumulates on the 
melting surface of a glacier. It is typically a compact 
sandy clay that has pebbles, cobbles, and boulders mixed 
through it. Each glacier left its own, usually distinc-
tive, till sheet. 
The glaciers that entered Illinois and the Middle 
West at different times during the past several million 
years were the flowing edges of continental ice sheets 
that grew across Canada. Broad ice streams flowed south-
ward across northeastern Illinois, advancing through the 
basins of Lake Michigan and Lake Erie. Estimates are 
that the glaciers were 3,000 to 5,000 feet thick. 
The glacial deposits shown in figure 1 are as thin as 15 feet at the 
Elmhurst quarry and as thick as 160 feet in the hill west of the East Branch 
of the Du Page River. The thickest drift is slightly more than 200 feet thick 
where it fills valleys in the bedrock. Although five different till sheets 
have been identified in Du Page County, the dashed lines in the glacial drift 
depict only the predominant three. Glacial tills lie at and near the surface 
of this area and will be seen at nearly all the stops. The identified drift 
deposits belong to the Woodfordian Substage of the Wisconsinan (the most 
recent) glaciation. 
Deposits left by glacial ice and meltwater--glacial drift--cover about 
90 percent of Illinois and form a vital resource. Glacial drift supports 
our constructions and supplies much of our water, sand, gravel, and brick 
clays. It is the parent material for much of our soil and the container for 
our solid and liquid wastes. The level terrain that the glaciers formed has 
made Illinois land fertile and easy to cultivate. 
Glacial drift-
sand and gravel 
Buried in the till sheets and lying at the surface of the 
area are bodies of sand and gravel deposited by meltwater 
streams. The great volumes of meltwater running off the 
glaciers eroded rock debris and mud from the ice. The 
streams washed and winnowed these sediments and deposited 
them--roughly sorted by size--in the watercourses passing 
through the ice fields and draining from them. 
The sand and gravel deposits provide important sup-
plies of water and construction material. Below depths 
of a few feet or tens of feet, the drift (and the bedrock 
below it) is saturated with ground water, which is snow 
melt and rain that has soaked into the ground. Although 
all types of drift can contain water, only the sand and 
gravel deposits yield large volumes to wells quickly. Water flows easily 
through the spaces--the pores--between the grains of moderately clean sand 
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and gravel deposits. In contrast, water flows much more slowly through the 
smaller pore spaces in clayey drift deposits such as till. 
Sand and gravel from glacial drift are used primarily for construction 
aggregate in Du Page County and Illinois. In 1975, four mining operations in 
the county produced a total of 1,137,000 tons of sand and gravel with a value 
of $2,441,000. The county's production was 3 percent of the state's total 
production of 39,000,000 tons valued at $83,515,000. Illinois ranked fourth 
·among gravel-producing states (Samson and Dingwell, 1977). 
Late glacial and recent surface deposits. Figure 1 does not ·show the thin or 
very small deposits left on the land surface by wind and moving water in about 
the last 14,000 years--the time since glacial ice melted off the county. 
\ As soon as the ice melted, large quantities of dust blown by winter winds 
settled on the land. This drift deposit, called loess, is ·generally only two 
or three feet thick here. The dust was rock 11 flour, 11 or s i 1 t, pu·l veri zed by 
the glaciers. As long as glacial meltwater drained across Illinois, it carried 
the rock flour into the state's large rivers and deposited it across their wide 
floodplains. In the winter, when the glacial melting slowed and meltwater 
flooding abated in the rivers, winds blew the dust off the dry floodplains 
across the state. 
Lake and bog deposits accumulate in depressions left by the glaciers--
level, fine mud beds on the lake bottoms and mud and peat in the shallower 
bogs. Sheet wash mud deposits accumulate in poorly drained low spots and on 
the lower slopes of hills. Flooding streams , spread the mud across their 
floodplains. 
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guide to the route 
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STARTING POINT-Assemble in the faculty parking lot on the 
I 
west side of York High School, 355 West St. Charles Road, 
- ~1 mhurs t ·. (The schoo 1 is J • 7 mi 1 es west of the Tri-State 
Tollway and 0. 5 mi 1 e east of> State Route ' 83.) . The Liizadro · 
I.'
. . Museum of Lapidary Art, which we do not visit on the field 
·+ trip, is nearby. 
' < 
THE LIZZADRO MUSEUM OF LAPIDARY ART, 220 Cottage Hill Avenue, houses 
a fine and growing collection of jade carvings, faceted gems, and 
other art objects executed in semiprecious stone. The museum is a 
cultural and resource center for people interested in lapidary work, 
fossils, and minerals. From York High School, drive east three 
blocks on St. Charles Road and turn north onto Cottage Hill. The 
museum is in the fourth block on the left. Admission is 50 cents 
for those 18 and older and 25 cents for those 13 to 18. Children, 
teachers, and most organized educational groups are admitted free. 
The museum is open daily from 1 p.m. to 5 p.m., except Mondays and 
holidays and has extended hours on Saturdays, from 10 a.m. to 5 p.m. 
( 
The Elmhurst Quarry of the Elmhurst-Chicago Stone Company (1.1 miles from 
start). NW~ Sec. 2 and SE~NE~ Sec. 3, T. 39 N., R. 11 E., Elmhurst 7.5- · 
minute quadrangle. 
CAUTION: Watch out for cars and trucks, heavy traffic. 
Small groups that have made arrangements in advance are permitted to enter 
the quarry at the company's convenience. Contact the Quarry Superintendent, 
Mr. Glen Winger, Elmhurst-Chicago Stone Company, 400 West First Street, Elm-
hurst, IL 60126. Phone: 312/832-4000. 
eThe horizontal layers of rock exposed in the quarry sides are beds of 
dolomite that are the uppermost bedrock under almost all of Du Page--
County. The beds are the solidified layers of shells, shell sands, and 
chalky muds that accumulated on the bottom of a warm sea covering the 
Midwest during the Silurian Period, the interval of geologic time between 
about 435 and 395 million years ago. 
eFrom sometime before 1870 until the present, quarry operators at this 
site have supplied the surrounding region with stone materials essential 
to its development: dimension stone, road base stone, concrete and black-
top aggregates, railway ballast, and agricultural limestone. 
eThe existence of a profitable modern quarry depends on four conditions--
a large, accessible deposit of high quality stone; a high-production 
quarry plant; tolerant, foresighted neighbors; and nearby customers who 
need large volumes of stone. 
eAn estimated 220 million cubic feet of stone have been removed from the 
quarry pit on the west side of West Avenue. This amount equals about 30 
percent of our state's total 1975 production of crushed and broken lime-
stone and dolomite--18 million tons of a total 60.6 million tons. 
ern much of Du Page County the Silurian dolomite beds and the covering 
glacial drift seen in this quarry contain porous layers that yield water 
to wells. Together the water-yielding layers of fractured dolomite and 
drift gravel make up the shallow aquifer system that supplies about 70 
percent of the county's water--in 1974, 42 million gallons daily (mgd) 
of a total estimated pumpage of 61 mgd. 
eThe ground water seeping out of the quarry walls is rain and snow melt 
that soaked into the ground surface, seeped down through the gray glacial 
drift covering the rock, and ran along channels and cracks in the dolomite 
beds to emerge in the quarry. In this way water passes from the surface 
down into the porous zones of the shallow aquifer system and recharges it. 
Dolomite. Geologists call the horizontal rock layers showing in the sides 
of the quarry beds or strata of rock. These beds are sedimentary rock, 
because study of them shows that they formed from sediments--in this case, 
grains that were sea animal shells, broken shell sands, and chalky muds 
sifted into layers by water currents stirring the floor of an ancient sea. 
Most of the rock beds we see are a particular kind of rock called dolomite 
or dolostone. Dolomite rock is composed chiefly of the mineral dolomite, 
which is the naturally formed compound calcium magnesium carbonate 
[CaMg(C03)2]. 
STOP 
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The Silurian System. The dolomite beds contain fossils of animals known to 
have lived during the interval of geologic time called the Silurian Period, 
so the rock strata are said to belong to the Silurian System. The quarry is 
mined through the entire thickness of the strata of the Silurian System; the 
quarry floor is on top of the rock strata of an older geologic time, the Ordovi-
cian Period. The quarry goes no deeper, because the Ordovician rocks in the 
floor are weak mudstones that are unusable as quarry stone. 
On the basis of color, fossil and sediment contents, and other character-
istics, geologists have divided the dolomite beds of the Silurian System into 
sets of rock strata called formations and units within sets called members. 
From a distance, most of these divisions in the sides of the quarry look 
alike. The exception is the reddish-brown beds near the bottom of the east 
quarry. These make up the Brandon Bridge Member--the bottom unit of the 
Joliet Formation (fig. 2). The upper 80 to 90 feet of strata in the top of 
the quarry are the Racine Formation. The strata below the Brandon Bridge 
Member belong to the Kankakee Formation. (The Elwood and Wilhelmi Formations 
in figure 2 are not present in the quarry). Silurian rocks are the uppermost 
bedrock under the surface of nearly all of Lake, Du Page, Cook, Will, and 
Kankakee Counties (Willman, 1971). 
A society built on stone. Many of us tend to associate the use of stone with 
cultures older than ours, with ancient Egypt and Mexico, for example, or 
classical Greece and Rome. The fact is our culture uses stone in much 
greater quantities and in many more ways than those societies did. In 1975 
Illinois quarries alone produced almost 61 million tons of limestone and 
dolomite (Samson and Dingwell, 1977). Almost all of it was used in Illinois. 
Dividing this tonnage by the estimated 1974 population of Illinois--11 ,131,000 
people--we find that about 5.5 tons of stone were produced for each person. 
(The volume occupied by 5.5 tons of solid limestone or dolomite would fill a 
small closet, 66 cubic feet of space.) 
We have many uses for limestone and dolomite. Powdered limestone 
"whiting" (sometimes labeled calcium carbonate) is an ingredient in tooth-
pastes, antacids, caulking compounds, chewing gum, cosmetics, paints, rubber 
goods, and soap. Limestone and dolomite are used in the manufacture of chem-
icals, sugar, rock wool, paper, glass, and steel. Approximately 4 percent of 
stone production in Illinois in 1975 was made into portland and masonry 
cement; about 10 percent was used for agriculture. 
Approximately 80 percent of the limestone and dolomite mined in Illi-
nois is crushed for various construction aggregates: road base stone (31 
percent of 1975 production), concrete aggregate (17 percent), surface treat-
ment aggregate (9 percent), aggregate for tar and asphalt bituminous road 
surfaces (11 percent), and macadam and other aggregate uses (14 percent). 
The Elmhurst Quarry. In the area of the present-day pit a small quarry was 
worked for some years before 1870, the date the state survey geologist 
Henry M. Bannister reported his visit there. He found it to be 15 to 20 
feet deep, abandoned, and partly filled with water (Worthen, 1870). A his-
tory published by the Elmhurst-Chicago Stone Company (1958), reports that 
its founder, Adolph Hammerschmidt, and his partner, Henry Assman, rented the 
old quarry and began working it, finally purchasing it in 1885. 
The partners produced dimension stone--hand-hewn stone blocks for 
building. Stone chips, the by-product of cutting, were sold as road base 
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stone. For a few years, the clayey glacial drift excavated to uncover the 
stone was made into brick and tile on the property. At this time Elmhurst 
was still a mile east of the quarry. 
Adolph Hammerschmidt bought his partner•s interest in 1893 and formed 
the present company, which is still operated by his descendants. By the end 
of the century, the company was using crushing and screening machines to 
increase production of crushed stone aggregate and road base stone. In 
about 1915, its first steam shovel was lowered into the quarry to load stone 
into narrow-gauge rail cars. Soon after World War I, the company began to 
manufacture concrete blocks and other concrete building units. 
By 1929 only crushed stone was produced, and facilities for crushing 
and screening essentially like those used today were installed. The city 
limits of Elmhurst were approaching the quarry, and the company began efforts, 
which still continue, to reduce the levels of noise, vibration, and dust gen-
erated by quarrying. The present production capacity of the Elmhurst Quarry 
is rated at 1500 tons per day. The company operates from a number of loca-
tions in Du Page, Kane, and Will Counties and produces crushed stone, sand 
and gravel, ready-mix concrete, and concrete blocks and building units. 
Quarry operations. In a stone quarry, bedrock is broken by blasting, the 
explosive being loaded into holes drilled into the rock. Broken stone is 
sold without further processing for riprap and fill stone. The rest is 
carried to the quarry plant by combinations of shovels or front-end loaders 
and trucks or conveyors. In the plant the stone is crushed and screened to 
produce the different particle sizes specified for the products. Finally 
the sized material is conveyed or hauled to stockpiles from which it is 
loaded and trucked to customers. 
The Illinois Environmental Protection Agency now regulates quarrying 
activities and requires pollution abatement practices of the sort practiced 
by this quarry. Special rock blasting techniques and enclosed crushing and 
screening equipment minimize noise and vibration. Sweeping and water spray-
ing reduce dust. 
To be profitable, a quarry must produce large tonnages of crushed stone 
products and haul them only short distances to its customers. Large tonnages 
must be sold because the price of stone per ton is low (the stone industry is 
very competitive). The hauling distance to customers must be kept short, 
generally within 20 miles, because trucking costs are a large part of the 
prices customers pay. 
To supply the quality of stone specified by customers and the amounts 
required at reasonable operating costs, a quarry usually must strip mine a 
thick deposit of high-quality stone from under thin overburden (waste rock 
or earth). The quarry site must be on land that is largely unoccupied and 
not prohibitively expensive to acquire. Tolerant, foresighted neighbors are 
important because county and municipal zoning ordinances inspired by popular 
and short-term interests can keep quarries out of an area even though the 
area consumes large quantities of stone. 
Stone lies at minable depths, 50 feet or less from the surface, only 
under about 15 percent of Du Page County (Taylor and Gilkeson, 1977). About 
half of this potentially minable stone lies under the settled eastern half of 
the county and is inaccessible. About half lies under Naperville Township in 
11 
the southwestern corner of the county where--even if it proved to be of suf-
ficient thickness and quality--there is little likelihood it can be quarried. 
The suburbs of Naperville and Aurora are growing together across this area, 
the cost of land is extremely high, and residential populations seldom wel-
come quarries into their midst. 
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THE SALT CREEK VALLEY formed about 14,000 years ago, when the outer 
part of the glacier covering Du Page County was melting away and no 
longer flowing. At that time this part of the valley was apparently 
a north-south-trending lowland on the ice and till plain surface and 
lay between slightly higher ground to the east and west. (The valley 
was and is, a very shallow feature: along our route, its floor is 
only 45 to 65 feet below the higher ground nearby.) Meltwater from 
the ice drained into the lowland and eroded a connected watercourse 
along its length. There has been practically no erosion of the 
valley since. Its side slopes are about as irregular now as when 
the glacier formed them. Today the Salt Creek with its inherited 
valley is a sluggish stream, falling only about 2.5 feet per mile. 
It meanders (curves wide from side to side) more than any other 
stream in the county. 
In the past 25 years the entire Salt Creek drainage basin has 
been extensively developed, and serious flooding and pollutior. prob-
lems have arisen. A large number of sewage treatment plants and a 
variety of drainage outfalls discharge their effluents into the 
creek. In the severe flood of 1971, many buildings on the floodplain 
were inundated, and 86 homes along Salt Creek in Wood Dale, 4 miles 
north of Elmhurst, had to be abandoned. The busy intersection at St. 
Charles Road and Route 83, and the adjacent parking lots and buildings, 
were also under water. In addition, the floodwaters cascaded into the 
Elmhurst Quarry and threatened to pollute the Silurian dolomite aquifer. 
To prevent such severe overbank flooding in the future, the Cook 
and Du Page County Forest Preserve Districts and the Metropolitan San-
itary District of Greater Chicago have undertaken multimillion-dollar 
programs that are expected to reduce flood damage by 86 percent along 
the upper Salt Creek Valley. The Forest Preserve Districts have pur-
chased hundreds of acres of land along the creek, and they propose to 
construct several storm-water detention basins. One large flood 
retention system has been completed in the Ned Brown Forest Preserve 
in Cook County. On the land-use maps prepared by the Du Page County 
Planning Commission, approximately 11 percent of the land in the 
county is designated _ as floodplain. 
A DRYLAND BRIDGE. About one mile south of St. Charles Road and just 
south of Madison Street, Route 83 crosses a swampy area in the Salt 
Creek floodplain where Sugar Creek joins it from the west. For years, 
a quarter-mile section of highway pavement crossing this swampy area 
sank in places. Borings disclosed that the road was resting on peat 
up to 20 feet thick. Peat is a very soft, compressible material--
partly rotted plant debris. Attempts to level the highway by filling 
the sags with more asphalt only compressed the underlying peat more, 
and the pavement continued to settle. 
In 1971, when major reconstruction of Route 83 began, the base 
of the ~ighway finally was stabilized by "dry-land bridging." Pilings 
were dr1ven down through the soft peat into the underlying hard 
glaci~l _till, w~ich is good foundation material. The till supports 
· the p1l1ngs, wh1ch support the pavement slabs, and the highway has 
stopped settling. 
The C. B. ROBINETTE LANDFILL is the conspicuous, roughly conical 
hill near the west side of Route 83. About five stories high, roughly 
graded and weed-covered, it contains buried refuse and garbage. The 
landfill has no current use, but is a landmark in the history of 
solid-waste disposal practices in this area. From 1962 until 1968, 
when a court order closed it as a disposal site, the landfill was 
the subject of repeated litigation undertaken by the Du Page County 
Health Department and the State Sanitary Water Board against the 
property owner. 
When Illinois State Geological Survey scientists first studied 
this site in 1962, they found refuse was being buried in an abandoned 
gravel pit, which is now covered by the hill. The gravel pit was 40 
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feet deep, and gravel was still exposed in its bottom and sides. 
Records in the Survey's files showed that the gravel deposit entered · 
by the pit lay on the dolomite bedrock and made up as much as 50 feet 
of the approximately 60 feet of glacial drift covering the area. At 
the time, the Survey also had records of 40 private water wells 
located within a half mile of the landfill; many produced water from 
the same gravel deposit. The situation was clear: refuse was being 
buried in an aquifer, and pollutants from the refuse could flow 
through the porous gravel into the wells finished in the same gravel 
deposit. Moreover, pollutants could also flow down through the 
gravel into the dolomite beds to pollute other deeper wells finished 
nearby in the aquifer. 
The landfill had other objectionable features. The refuse caught 
fire several times. On another occasion, building debris consisting 
mostly of plaster was thrown into the pit. When the plaster, which 
is composed of calcium sulfate, came in contact with the water in the 
pit, hydrogen sulfide gas was generated. The gas blackened the white 
siding on nearby homes, and its rotten-egg odor pervaded the neighbor-
hood. 
The landfill has been closed for almost 10 years; the uncon-
trolled waste disposal that took place there is no longer permitted 
in Illinois. The Illinois Environmental Protection Agency (IEPA) 
closely regulates and supervi~es waste disposal sites. To help the 
IEPA determine the suitability of sites for landfilling, the Geolo-
gical Survey studies and evaluates hydrogeologic conditions and 
related pollution hazards at proposed and operating landfill sites. 
BUTTERFIELD ROAD is still a relatively open corridor between Lombard, 
Glen Ellyn, and Wheaton on the north and Oak Brook and Downers Grove 
on the south. The route provides excellent views of the outer limits 
of their developing suburbs. Farther west we will see arresting 
views of farmland being engulfed by apparently limitless suburbs. 
For your own interest, you might count the large number of water 
towers we pass between Meyers Road and Blackwell Forest Preserve. 
These conspicuous structures deliver water, a vital mineral resource, 
directly to homes and working places. In Du Page County, municipali-
ties have been able to supply water to new inhabitants and businesses 
by drilling wells near the developments. Generally, a water tower is 
located next to a high-capacity well. Water from the well is pumped 
up into the water tower's reservoir, from which elevation it 11 falls'~ 
through the water mains into the users' water lines. 
WATER SUPPLIES come entirely from wells in Du Page County. As yet, 
no community here receives water from Lake Michigan, which supplies 
Chicago and other parts of Cook County. In 1976, more than 76 million 
gallons of ground water per day were pumped from the county's wells, 
according to the Illinois State Water Survey. In all of northern 
Illinois, only Cook County used a greater quantity. 
The ground water used in Du Page County is pumped almost entirely 
from two aquifer systems. (An aquifer is defined as a body of rock 
material that will store and transmit a desired quantity of water to 
wells.) One of these--the deep aquifer system--is 700 to 2000 feet 
below the surface and consists of thick layers of sandstone and frac-
tured dolomite. The sandstone beds, the Glenwood-St. Peter Formation 
of Ordovician age and the Ironton and Galesville Formations of Cam-
brian age are the major sources of water (fig. 2). The sandstone 
beds are poorly cemented so that water fills the spaces between the 
sand grains. Du Page County is the second largest user of the deep 
aquifer system in northern Illinois; according to the Illinois State 
Water Survey, in 1976, the county pumped almost 28 million gallons of 
water per day from it. 
The other aquifer system, the shallow aquifer system, is found 
from the surface to 300 feet below. The shallow aquifer system, 
which is the principal source of water in Du Page County, consists 
of the Silurian dolomite beds and the overlying sand and gravel depo-
sits in the glacial drift. The water in the Silurian dolomites fills 
in numerous fractures, crevices, and solution channels that are errat-
ically distributed through its mass. In 1976, 35 million gallons of 
water per day were pumped from the dolomite alone, according to the 
Illinois State Water Survey. Where large deposits of drift sand and 
gravel lie on the Silurian dolomites, as is often the case, ground 
water can move freely between them. In these places, the dolomite 
and the sand and gravel act essentially as one aquifer. 
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STOP The Mt. Hoy Landfill in the Roy C. Blackwell Forest Preserve (17.1 miles from 
~start). Sec. 26, T. 39 N., R. 9 E., Naperville 7.5-minute quadrangle. 
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eA sanitary landfill is a place where solid wastes are carefully buried. by 
completely covering thin, compacted layers of refuse with thin, compacted 
layers of clayey earth. The site and burial operations must be carefully 
planned and regulated to protect the surrounding environment from contam-
ination and degradation. 
eMt. Hoy is an example of well-planned land use. The public project was 
partly financed by waste disposal fees. It used waste areas--the aban-
doned gravel pits and the completed landfill. The project reduced the 
area given to landfilling by building high, and it produced an attractive 
feature for recreation. 
eGround water flowing through wastes in a landfill makes leachate--a foul-
smelling, oily, salty liquid containing dissolved metals and large amounts 
of bacteria and chemicals. To keep leachate from polluting surface waters 
and ground water, the refuse cells in landfills are buried in well-
compacted, very fine-grained clayey earths that filter out bacteria, 
remove some chemicals and metals and greatly slow the seepage of leach-
ate out of the landfill. 
eAn estimated one million cubic yards or about 600,000 tons of solid wastes 
were buried with an equal volume of earth to build Mt. Hoy. According to 
U.S. EPA estimates, Americans now discard this tonnage of residential and 
commercial solid waste in just 1~ days. 
eusing U.S. EPA estimates of the contents of residential and commercial 
solid waste in 1975, we can estimate the amounts of the five largest com-
ponents of the refuse buried in Mt. Hoy: 51 ,600 tons of iron and steel 
(8.6%); 62,400 tons of glass (10.4%); 106,800 tons of food wastes (17.8%); 
121,200 tons of yard wastes (20.2%); and 174,000 tons of paper (29%). 
The Mt. Hoy Project. Mt. Hoy is a human-made hill used for winter sports. 
The Du Page County Public Works Department and Forest Preserve District built 
it by landfilling solid wastes on the site--by stacking up alternating layers 
of compacted refuse and layers of compacted clayey glacial till. The land-
filling project was completed in six years (October 1965 through October 1971) 
and was partly financed by revenues from the disposal fees collected from 
waste haulers. Mt. Hoy is about 150 feet high; its top is the highest point 
in the county. On November 12, 1973, the elevation of the top was 852.7 feet 
above mean sea level. The hill is shrinking a little, however, as the refuse 
rots and packs down. Three abandoned gravel pits and the excavations for 
landfill cover formed the basin of the large boating and fishing lake at the 
foot of Mt. Hoy. 
Solid waste disposal and landfilling. Before April 1966, Illinois residents 
were able to dispose of solid wastes by open burning and dumping. Open dumps 
were commonly ugly, hazard-ridden sites of dust, litter, stinks, pests, and 
fires. Since April 1966, state regulations have required that solid-waste 
disposal facilities be located and operated so that our environment and health 
are protected. Under these regulations, solid waste is generally either 
incinerated in special furnaces or buried in sanitary landfills. 
Figure 3 shows how refuse is buried in a sanitary landfill. The trench 
method places refuse cells in trenches below the ground surface. The area-
fill method builds refuse cells on top of the ground surface, usually on top 
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of waste cells buried in trenches. In both cases, waste cells are constructed 
by completely covering thin compacted layers of waste with thin compacted 
layers of earth. Earth materials are excavated on the site to cover the cells 
each day with six or more inches of earth and to cover the entire finished 
landfill with several feet of earth. 
Landfilling at Mt. Hoy. A properly located and constructed landfill protects 
surface water and ground water from pollution by leachates. In Illinois and 
the rest of the glaciated, humid midcontinent, the production of leachates 
cannot be prevented because rain and melted snow saturate the ground to levels 
at or near the land surface. Landfilled refuse is inevitably saturated with 
ground water to some level, whether the refuse is piled up on top of the 
ground or buried in it. 
In figure 4, the dashed line shows the top of the zone of saturation 
(TZS for short), sometimes called the water table; below the TZS all spaces 
(or pores) in the landfill, glacial drift, and bedrock are filled with ground 
water. Wells drilled from the ground surface that penetrate the zone of 
saturation fill with ground water to the level of the TZS. 
The TZS is roughly parallel to the land surface. The present levels of 
the TZS in Mt. Hoy, which are measured in monitoring wells, are higher than 
the TZS levels in the original landscape and rose in the hill as it was built 
up. 
The top of the zone of saturation also moves up and down from season to 
season; the movement depends on (1) the recharge of ground water by rain and 
melted snow soaking into the ground surface and on (2) the losses of water 
by evaporation, plant withdrawals, and well pumping. 
Landfills can be located and constructed in such a way that leachates 
do not leave them in heavy concentrated flows that pollute ground water or 
surface water. At Mt. Hoy, large uncontrolled leachate flows emerging from 
the surface as springs could pollute the water in the lakes and Spring Brook. 
Heavy, concentrated flows of leachate escaping underground could pollute the 
shallow aquifer system by entering the sand and gravel deposits and the Sil-
urian bedrock lying under Mt. Hoy. 
To keep leachates forming in the Mt. Hoy landfill from polluting water 
supplies, the following measures were taken: A cut-off trench was dug around 
the landfill base, cutting through the gravel deposit into the till below it. 
Then the trench was filled with compacted till. This clayey earth barrier 
(fig. 4) greatly slows the seepage of leachate out of the landfill, filters 
out bacteria, and removes some of the chemicals and metals from the fluid. 
If any of the weakened leachate finally seeps through the compacted till 
layers and till deposits into the aquifers, it is diluted there by great 
volumes of water to levels that cannot be detected or are not contaminating. 
The berm also reduces the flow of ground water into the landfill. 
The second measure involved covering each day's layer of compacted 
refuse with about six inches of compacted till. This daily earth cover slows 
leachate seepage out of the refuse cell and slows ground-water penetration 
into the cell. In addition, a thick compact final cover layer of till was 
laid over the landfill to slow penetration of water from the surface. The 
sloping landfill sides drain precipitation off the surface and help keep the 
amount of water absorbed by the landfill at a minimum. 
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Figure 3. Typical sanitary landfill methods for solid waste disposal in Illinois. 
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Figure 4. Geologic section through Mt. Hoy (vertical exaggeration, 2X). 
19 
The sand and gravel deposits. The gravel pits formerly operated in the 
vicinity of Mt. Hoy are part of the same glacial outwash deposit we will · 
visit in the Warrenville Gravel Pit, Stop 4. These ·clean sands and gravel 
bodies were deposited by meltwater streams running into the valley of the 
West Branch of the Du Page River from all along the ice front as it stood 
along a roughly north-south line just east of here. The multitude of streams 
draining westward from the ice deposited an outwash plain sloping down from 
the ice front to the river (fig. 1). 
The Blackwell Mammoth. The skeleton of a mammoth was discovered in the park 
in June 1977 ty a heavy-equipment operator who was excavating clay for fill 
material. The elephant was buried about four feet below the surface in a 
deposit of gray lake clay. A scientific dig found about 80 percent of the 
skeleton---missing were the forelegs and most of the skull, including the 
teeth and jaw. The radiocarbon dating laboratory at the Illinois State 
Geological Survey analyzed a piece of bone and found it to be about 13,000 
years old. The Du Page County Forest Preserve is planning to make a perma-
nent exhibit of the skeleton. 
Mammoths are known to have lived during the last glacial stage, the Wis-
consinan glaciation. Their skeletal remains are found fairly often in gla-
cial deposits and their frozen fleshy remains have been found buried in the 
permafrost regions of the Northern Hemisphere. Several of the mammoth 
species were about the size of the living Indian elephant---8 to 10 feet high 
at the shoulder. Mammoths are related to the elephantlike mastodons, which 
a~;o lived during the last glacial stage. 
Mammoths evidently became extinct about 10 thousand years ago. Human 
beings may have hunted the mammoths to extinction; the remains of killed and 
butchered mammoths have been discovered and studied in Europe and the New 
World. Discoveries of fossil elephants, however, are generally like that of 
the Blackwell Mammoth and involve a single animal whose remains are in a 
geologic situation that indicates the possibility of death and burial by 
miring or drowning. 
STOP Lunch at Herricks Lake Forest Preserve (18.9 miles from start). SW~SE~SW~ 
@Sec. 30, T. 39 N., R. 10 E., Naperville 7 .5-minute quadrangle. 
eThe water surface of the lakes meets the top of the zone of saturation 
(the water table) at the shoreline. The TZS roughly follows the land 
surface up and down---where the TZS meets the land surface we find a 
spring, bog, or lake. 
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e Lakes and bogs are common features in a recently glaciated terrain. Tney 
fill depressions left in the drift by flowing or melting glaciers and 
collect horizontally bedded deposits of sand, fine mud, and peat. 
e In 1976, 76 mgd were pumped from the shallow and deep aquifer systems, and 
a total estimated potential yield from both aquifers of about 90 mgd is 
possible without creating grave problems with the aquifers. A 1974 study 
projected the demand for ground water in Du Page County to be 67.1 mgd in 
1980 and 97.2 mgd in 2000 (Schicht, Adams, and Stall, 1976). 
The lakes in the preserve. Common features on young glaciated terrains, small 
glacial lakes are relatively short-lived features. Generations of water 
plants fill them with peat, erosion fills them with mud from the surrounding 
land, and stream erosion cuts channels through the sides of their basins and 
drains them. Because the glacier melted off Du Page County only about 14,000 
years ago, a large number of lakes and bogs still exist; however, many have 
been filled in and drained since the region was settled. 
The lakes in Herricks Lake Preserve are on the west side of the large 
lake plain we crossed passing Arrowhead Country Club. These small lakes 
occupy part of the bottom of the former larger lake. The large glacial lake 
extended almost 3 miles between Weisbrook Road north of the preserve and the 
Naperville-Wheaton Road to the southeast. While the large lake existed, it 
collected the mud washed from surrounding slopes and eroded from its shores 
by waves. The lake•s wind-driven currents spread the fine muds across the 
lake bottom, filling it in and leveling it to make the lake plain we see. 
Sometime in the past, long before humans settled in this area, the large 
lake drained into the Spring Brook Valley at its north end and into two small 
creeks at its south end that pass through Lisle and join the East Branch of 
the Du Page River. A study of a topographic map shows that the lake level 
was probably as high as 755 feet above sea level, and the general level of 
the lake-bottom plain is about 740 feet. It appears that before it was 
drained, the lake was as much as 15 feet deep over most of its area. At 
levels between about 750 and 755 feet, the large glacial lake would have 
overflowed through the Herricks Lake Preserve in the low areas now occupied 
by the lakes and drained westward into the West Branch of the Du Page River. 
The lake plain is still poorly drained; and it is suitable for a forest pre-
serve and golf course. In some places, peat deposits and high ·water tables 
hinder construction. 
The lakes in the preserve resemble 11 ice block .. or "kettle .. features, 
that is, they seem to occupy depressions made in the till plain by the melt-
ing of buried blocks of the glacier. However, these depressions may have 
been made by human excavations. The 1906, 1948, and 1954 Wheaton 15-minute 
quadrangle maps show different lakes here that seem to have been formed by 
dams and road embankments holding water in the old drainageway cut through 
the preserve by the overflow of the large glacial lake. 
Ground-water resources. The most vital question concerning the ground-water 
resources of Du Page County is--what is to be done when water use in the 
county exceeds the volume of water that can be pumped safely from the deep 
and shallow aquifer systems? 
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Ground water is replenished (or recharged) by precipitation. The shallow 
aquifer system is recharged directly by rain falling on the ground above ·it. 
Of the average annual precipitation in Du Page County, approximately 34 
inches, only a small portion--on the order of 10 per cent--is available as 
ground-water recharge. The Illinois State Water Survey has estimated that 
present pumpage from the shallow aquifer system--about 42 mgd in 1974--has 
almost reached the maximum quantity of water--44 mgd--that can be pumped from 
it without creating critical water-level declines or without exceeding the 
natural recharge rate (Schicht, Adams, and Stall, 1976). Pumpage from the 
dolomite in some of the heavily populated areas of the county has been so 
great that the yields of some individual wells already have declined consid-
erably in recent years. 
The deep aquifer system is only slightly replenished by local precipi-
tation. Some water does leak down to it from the shallow aquifer systems 
through the joint (near-vertical crack) systems in the Maquoketa Shale and 
the rest of the bedrock (fig. 2). Most recharge of the deep aquifer takes 
place over a broad area beginning about 50 to 70 miles west and northwest of 
Du Page County, where the Maquoketa Shale has been eroded away and the sand-
stones and dolomites of the deep aquifer are more open to recharge through 
their surface outcrops or through a cover of permeable rocks and sediments. 
Water entering the system in the recharge area flows down the dip (slope) 
in the beds towards the east. Because water flows through the rock slowly, 
recharge to the sandstones under Du Page County occurs very slowly. In Du 
Page County, pumpage from the deep a qui fer system is a 1 ready mor·e than daub 1 e 
its recharge rate. As a result, the artesian pressure of these sandstones has 
been declining for many years at the steady rate of about 9 fee~ per year. 
Because water is being pumped from the sandstones faster than it is being 
replenished, we say the water is being 11mined. 11 
Obviously, if Du Page County continues to grow, other sources of water 
must be developed. At present, a number of Du Page County towns are actively 
seeking allocations of Lake Michigan water. Other urban counties in north-
eastern Illinois face the same water supply problem. Water conservation 
practices are beginning to receive attention, and alternative water sources 
have been conjectured: to import water from untapped ground-water sources 
in sparsely pop~lated areas of central and northern Illinois, to withdraw 
and desalinize water from the Mt. Simon Sandstone Aquifer, and to augment 
precipitation over the region by 10 to 20 percent. One thing is clear: if 
all water sources become severely limited, either through water depletion 
or through increases in supply costs, the growth rate of Du Page County will 
slow accordingly. 
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The Warrenville Gravel Pit of the Elmhurst-Chicago Stone Company (21.4 miles STOP 
from start). SE~SE~ Sec. 35, T. 39 N., R. 9 E., Naperville 7.5-minute '4' 
quadrangle. ~ 
Small groups that have made arrangements in advance are permitted to 
enter the gravel pit at the company's convenience. Contact the Superinten-
dent, Mr. Lee Wendt, Box H, Warrenville, IL 60555. Hard hats must be worn 
on the property. 
e Water running off the melting glaciers deposited sand and gravel in the 
drift as ice contact deposits laid down in the ice fields, as outwash 
plains spread along the glacier fronts, and as valley trains partly 
filling the valleys of the streams leading away from the glaciers 
e The dry ingredients of ordinary concrete are cement, sa-nd, and either 
washed gravel or crushed stone. The sand, gravel, and stone--the aggre-
gates--are obtained from local quarries and pits. The aggregates make 
up about 85 percent of an average concrete mix but contribute to only 
about 45 percent of its cost. 
e The extensive sand and gravel deposits in the drift are aquifers that 
provide important supplies of ground water in Du Page County. Great 
volumes of water fill the spaces between grains of sand and gravel, and 
water flows quickly through them to wells and the Silurian dolomite 
aquifer. 
e In fast-developing urban areas, people need great quantities of low-cost 
sand, gravel, and stone from nearby sources for concrete and construction 
materials. Unfortunately, these same people tend to curtail the opera-
tions of neighboring pits and quarries by building over undeveloped 
gravel and stone reserves and by restricting or excluding the industries 
by zoning or regulation. 
The mining operation. The part of the property we visit is bounded by the 
East Branch of the Du Page River, Warrenv·i 11 e Road, Mi 11 Street, and the East-
West Tollway--the plant offices and shops and the processing plant are 
located here. Much of the rest of the area is mined-out land, which is partly 
regraded, but gravel is being mined south of the tollway. 
This operation works above the water table and is a type of strip mine. 
Thin soil and till are 11 Stripped 11 off the top of the gravel deposit and are 
piled in berms along the property lines for later use in reclamation. 
Because the gravel is loose, front-end loaders can simply scoop it up and 
dump it onto the conveyor system that carries it a mile and a half to the 
processing plant. The conveyor runs west along the south side of the tollway, 
goes under the tollway bridge over the West Fork, and then directly to the 
plant. 
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The processing plant is the assemblage of inclined conveyors, bins, .and 
motors south of the offices. The plant washes and screens the raw gravel to 
produce the different grain-sizes of products. Oversized gravel and cobbles 
are crushed to usable sizes. Undersized material--the mud (silt and clay) 
sizes are washed out and carried in the wash water to be deposited in the 
settling ponds. The wash water is recycled and stays in a closed circuit 
between the three ponds and the plant. Most of the sand and gravel is used 
to make ready-mix concrete that is trucked from the batch plant to users. 
The water level in the ponds shows that gravel in the pit has been mined 
down very close to the top of the zone of saturation. Some pits operate 11 Wet 11 
by taking gravel with draglines or dredges from the lakes, which were created 
by excavating below the water table. 
The gravel. The glaciers flowed southward from central Canada, picking up 
rocks as they came. Although the softer rocks were largely pulverized by the 
ice, the gravel contains many harder rocks from Canada and the states north 
of Illinois (for example, the glittering granites and banded gneisses). In 
this region, however, all but 20 to 30 percent of the rocks in the drift are 
pieces of dolomite broken and scuffed from the local bedrock. 
This gravel pit mines an outwash plain that was deposited between the 
glacier front and the West Branch. In the north and east sides of the gravel 
pit, a layer of till (the Yorkville Till) can be seen lying on top of the 
gravel. The till was laid down when the glacier flowed westward over the 
gravel deposits, before it finally melted back. 
Sand and gravel have been mined in many places in Du Page County. Nine 
pits owned by six different companies are in operation. The high-grade sand 
and gravel deposits have been important to the county's development, particu-
larly during the past 25 boom years. 
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The Old Naperville Quarries (24.9 miles from start). 
R. 9E., Naperville 7.5-minute quadrangle. 
STOP 
S~SE\ Sec. 13, T. 38 N.,~ 
The quarries are water filled; only a few feet of rock show at their tops. 
Two are across the river and are closed to the public. The dolomite outcrop 
here can be seen at the east end of the beach, which is accessible only 
through the bathhouse. 
eQuarries were pioneer industries in regions where bedrock suitable for 
building stone was exposed at the surface. If the rock was limestone or 
dolomite, it was also burned to make lime for fertilizer and for mortar 
and plaster. 
eA water-filled quarry is not a water-tight container simply 11 holding 11 the 
surface water that runs into it. Ground water flowing out of cracks and 
crevices in the bedrock into the quarry fills it and, at times, may flow 
across the quarry back into the bedrock. 
The Naperville quarries. Outcrops of Silurian dolomite along the West Branch 
of the Du Page River were quarried by the first American settlers to arrive 
here. Local histories relate that in 1831 a sawmill dam constructed on the 
river nearby was partly made of stone. In the mid-nineteenth century, many 
local buildings were constructed of dimension stone hewn from the dolomite 
beds. The attractive light yellow-brown native stone is easy to find in 
buildings in the older part of downtown Naperville. 
The three quarries at this location mined the Joliet Formation of the 
Silurian System. The quarry at the swimming pool and the one south of the 
river along Eagle Street are the older quarries and apparently were abandoned 
around the turn of the century. The third quarry, which is south of the 
river and west of the larger one along Eagle Street, was visited in 1941 by 
a Survey geologist who felt it had been recently worked. 
In the nineteenth century some of the dolomite quarried was 11 burned 11 or 
roasted to a red heat to make lime. When limestone and dolomite are heated 
to between 1800° and 2000°F, carbon dioxide is given off, and the stone is 
altered from a carbonate compound to an oxide: 
CaMg (C03)2 ~ CaMg02 + 2C02 
dolomite heated forms lime+ carbon dioxide 
Until this century, lime mixed with water and sand was used to make stucco, 
plaster, and mortar in many areas. The harder and more durable portland 
cement and masonry cement have replaced lime in all these uses except for 
interior plaster. Lime is currently an important commodity produced in Illi-
nois because it is an essential industrial chemical. 
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THE WEST CHICAGO MORAINE is a low ridge that a flowing glacier built 
by piling till and outwash along its front. A glacier deposits a 
moraine when the amount of ice flowing to the ice front is about equal 
to the amount of ice melting away along the front. When a glacier's 
flow and melt are thus balanced, its ice front stays along nearly the 
same line, and the flowing glacier acts somewhat like a conveyor belt. 
The earth and rock carried in the glacier are deposited along the ice 
front so that a ridge of till and outwash is built up. 
Descending the east side of the moraine, we enter the valley of 
the East Branch of the Du Page River. For about six miles along this 
part of its course, the East Branch flows in a valley it did not erode. 
The West Chicago Moraine is the west side of the valley; the Wheaton 
Moraine is the east. 
Turn right (south) on Greene 'Road. 
of Greene Va 11 ey Landfi 11 • · · 
.. 
The Greene Valley Landfill Project (31.5 miles from start). NW~SW~SE~ ~ec. STOP 
34, T. 38N., R. lOE., Romeoville 7.5-minute quadrangle. ® 
Make arrangements for visits to this site with Mr. Bert Fowler, Waste Manage- · E) 
ment of Illinois, Inc., P. 0. Box 563, 7300 College Drive, Palos Heights, IL 
60463. Phone (312) 361-4010. 
eBy the end of this century, people using the area being landfilled will 
have made at least four major uses of the land: primitive subsistence, 
farming, waste disposal, and recreation. This sequential land use has 
changed the environment each time and has made the preceding use and 
environmental condition difficult or impossible to restore. 
ePeople in the United States will discard an estimated total of over 140 
million tons of solid waste from their homes and businesses this year. 
On the average, each of us will discard about 4 pounds of solid waste per 
day-1300 to 1400 pounds per year. 
eLandfilling with solid wastes is a kind of mining process in reverse. The 
mining industries mine materials low in value per ton, process them, and 
truck the products to the individual customers. In a reverse manner, the 
waste disposal industries collect a material low in value per ton from 
individual customers, truck the material to a landfill, and bury it. 
Landfill operations. Here where the first of the two recreation hills planned 
for the site is being built, we can see how landfilling is done. Packer . 
trucks unload solid waste to form a landfill cell. Steel-wheeled compactors 
spread and compress the dumped refuse, then place and compact the 6~-inch 
layer of clayey glacial drift that covers the completed cell at the end of 
each day. Scrapers excavate, haul, and spread the cover earth. A dragline 
excavates new receiving trenches in the glacial drift at the base of the land-
fill. The hill builds upward as cell is laid on top of cell. 
The Greene Valley landfill. Waste Management of Illinois, Inc., operates this 
landfill, which opened in October 1974. The landfill now receives an average 
solid waste of 5000 cubic yards five days a week, consisting of residential 
and commercial waste, nonhazardous industrial waste, nonputrescible construc-
tion debris, septic tank residues, and sewage sludge from the Metropolitan 
Sanitary District of Chicago. Provisions in the company's contract permit it 
to construct recycling facilities at the site and to collect methane gas from 
the decomposing waste should material or energy recovery become economically 
feasible. The first hill is to be completed between 1980 and 1983 and the 
second by 1990 or a few years later. 
Each hill will be about 250 feet high, or about 925 feet above sea level. 
The hillsides will provide ski slopes, sled runs, and a toboggan run. North 
of the hills the pit that was excavated for cover earth will contain a 55-
acre boating and fishing lake. The total area to be developed by the land-
filling project is 180 acres-there are 1500 acres in the preserve. Another 
landfill hill is being constructed at Mallard Lake Forest Preserve on the 
north side of the county. When it is completed between 1980 and 1983, it 
will be 220 feet high. Its top, at an elevation of about 980 feet above mean 
sea level, will be the high~st point in Du Page County. 
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Our contributions. Recent estimates published by the U.S. Environmental Pro-
tection Agency (1977) indicate that our personal refuse and garbage consi~t 
of about 40 percent, containers and packaging; almost 10 percent, newspapers 
and other printed matter; and a little more than 20 percent, food products. 
Our annual contribution of 1300 to 1400 pounds of solid waste does not include 
other wastes for which we are directly and indirectly responsible: sewage 
sludge, demolition and construction refuse, junked cars, industrial wastes, 
and the wastes produced by the extraction and processing of natural resources 
for energy and materials. 
To dispose of the wastes from our homes and places of business, we will 
spend more than $30 per ton of waste, a total for the United States of more 
than $4 billion (about $22 per person). About 6 percent of the solid waste 
that we discard will be recovered for other uses, but the rest will be 
littered, incinerated, and sent to landfills like this one. 
Why landfilling? Landfilling is a reasonably safe way to dispose of ordinary 
solid wastes. There is no evidence, for example, that the sanitary landfill-
ing of municipal wastes in Illinois has caused general degradation of the 
state's water supplies. Landfilling is certainly superior to open dumping and 
open burning--it provides indisputable benefits to public health. Compared to 
road building, housing developments, and strip mining, landfilling is not a 
large con~umer of land, particularly in the case of Du Page County's high-rise 
landfills. Landfilling sometimes produces the extra benefit of land recla-
mation where areas left barren after mining can be used. 
For economic reasons, then, landfilling is our present choice for solid 
waste disposal. We would, however, do well to look forward to the new tech-
riologies that will place less stress on the land and recover energy and mate-
rials from solid waste. We would do even better to immediately reduce our own 
production of solid wastes. Our present life style requires heavy investments 
of energy and resources to bury large tonnages of valuable recoverable mate-
rials. Moreover, when we replace the materials we have discarded and buried, 
we require further investments of energy and resources that make additional 
destructive demands on the environment. 
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ROUTE OF THE ELMHURST-NAPERVILLE GEOLOGY FIELD TRIP 
Field Trip Guide Leaflet 19788, May 20, 1978 
Field trip stops Municipal and industrial water wells* 
c:i 
a: 
~ 
a: 
0 
>-
Field trip route Producing from drift sand and gravel 
Visible moraine front • Producing from Silurian dolomite 
• Producing from deep sandstone 
*Of the 420 high-capacity wells in Du Page County, only 120 wells near the field trip route are plotted on 
the map. 
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